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Description 

[APPARATUS FOR MEASURING 
OPTOELECTRIC PROPERTIES OF OLED 
AND THE MEASUREMENT METHOD 

THEREOF] 

Background of Invention 
[ooo 1 ] Field of the Invention 

[0002] The present invention relates to an apparatus for measur- 
ing optoelectric properties and measurement method 
thereof. More particularly, the present invention relates to 
an apparatus for measuring optoelectric properties of an 
organic light-emitting device (OLED) and the measure- 
ment method thereof. 

[0003] Description of the Related Art 

[0004] Organic light-emitting device (OLED) is a flat panel display 
device with a high electrical-to-photonic energy conver- 
sion efficiency. OLED display panels are frequently used in 
mobile phones, personal digital assistants (PDAs) and var- 



ious other types of flat display devices. Because of the 
many special properties useful in this multi-media age in- 
cluding no viewing angle restriction, easy to fabricate, low 
production cost, high response speed, wide operating 
temperature range and full colorization, research and de- 
velopment on OLEDs are intense and focused.The organic 
light-emitting panel is a device that utilizes the organic 
functional materials, which radiate spontaneously to 
achieve image display. According to the molecular weight 
of the organic functional materials, the organic light- 
emitting panel is classified into two types, i.e. the small 
molecule OLED (SM-OLED) and the polymer light-emitting 
device (PLED). 

[0005] | n general, optoelectric properties of OLED must be tested 
as soon as the fabrication is finished. In other words, the 
brightness, the coloration, the viewing angle, the degree 
of display uniformity, the contrast and the response time 
must be measured accurately. Conventionally, the opto- 
electric properties of an OLED are measured according to 
the following method. 

[0006] First, an organic light-emitting device (OLED) is clamped 
on a simple fixture. Thereafter, power is provided to the 
OLED through a power supply such as a Topmard 6306D 



direct current power supply. A photo-detector (SR-2) is 
positioned manually before a brightness measurement of 
the OLED is carried out. The resulting measurement is 
recorded manually and then fed into a computer for data 
rearrangement, graph plotting or statistical data analysis. 
A viewing angle measurement of the OLED is then carried 
out manually by turning the fixture holding the OLED a 
fixed rotation angle (for example, a rotation of 10°). Sub- 
sequently, the aforementioned photo-detector is again 
used to measure the brightness. A measurement is carried 
out for each 10° rotation. Furthermore, uniformity of the 
OLED is also carried out manually by moving the fixture 
holding the OLED to a new position and then using 
naked-eye inspection and the aforementioned photo- 
detector to measure the brightness. To measure the con- 
trast of the OLED, a brightness meter (Lux meter) is used 
to measure overall brightness level of the surrounding. 
Thereafter, the brightness meter is used to find the con- 
trast ratio of the OLED. After the measurement of various 
optoelectric properties, all the data have to be fed into a 
computer manually so that the data can be processed, 
plotted out in graphic form or statistically analyzed. Fur- 
thermore, the aforementioned measurements may have to 



be repeated a number of times during which the operator 
cannot leave if an accurate and useful analysis is required. 
[0007] Hence, in the conventional method of measuring the op- 
toelectric properties of an OLED, a lot of time and labor is 
spent during the measurement to adjust the angles, posi- 
tion the device, clamp the device, align the instrument, 
dissemble the device and calibrate the instruments. Each 
OLED has to go through the same set of operations man- 
ually. Furthermore, visual alignment is very imprecise and 
the manual adjustment, setting, positioning and turning 
of the OLED and the measuring instrument may produce 
so much errors that the measured results are highly inac- 
curate. Lastly, the conventional method does not provide 

any means of gauging the response time of the OLED. 
Summary of Invention 

[0008] Accordingly, the present invention is to provide an appa- 
ratus and a method for measuring optoelectric properties 
of an OLED so that the measured results are more accu- 
rate. 

[0009] The invention is also to provide an apparatus and a 

method for measuring optoelectric properties of an OLED 
so that the amount of time and labor spent in the mea- 
surement is reduced. 



[0010] The invention is further to provide an apparatus and a 

method for measuring optoelectric properties of an OLED 
that can also measure the response time. 

[0011] jo achieve these and other advantages and in accordance 
with the invention, as embodied and broadly described 
herein, the invention provides an apparatus and a method 
for measuring optoelectric properties of an organic light- 
emitting device (OLED). The apparatus comprises a plat- 
form, a goniometer, a three-axis moving device, a photo- 
detector and a computer. The goniometer is disposed on 
one side of the platform and an OLED is attached to the 
goniometer. The goniometer is capable of rotating and/or 
tilting so that the OLED can be oriented to any specified 
angle and inclination on command. The three-axis mov- 
ing device is disposed on another side of the platform and 
the photo-detector is disposed on the three-axis moving 
device such that the photo-detector toward the OLED on 
the goniometer. The three-axis moving device can be in- 
structed to move forward or backward, up or down and 
left or right so that the photo-detector is brought to a po- 
sition demanded. Therefore, by setting of the five axial 
movements in the three-axis moving device and the go- 
niometer, various optoelectric properties of the OLED can 



be accurately measured. In addition, the computer, the 
goniometer, the three-axis moving device and the photo- 
detector are linked together for controlling the rotation 
angle and the tilt angle of the goniometer and the location 
of the three-axis moving device. Furthermore, the data 
measured by the photo-detector are automatically fed 
into the computer. Inside the computer, some other oper- 
ations on the data may be performed such as data pro- 
cessing, graph plotting or statistical sorting. The appara- 
tus may also comprise an integrated sphere disposed on 
the three-axis moving device for providing a uniform 
brightness level in the surrounding. Hence, the photo- 
detector is able to measure the contrast ratio of the OLED 
and provide contrast measurement results. The apparatus 
may also include a power supply and a current driver. The 
power supply provides electric power to the OLED under 
the control of the computer. The current driver is linked to 
the power supply and the OLED so that the computer may 
drive the OLED to perform an OLED response time mea- 
surement under predetermined conditions. 
[0012] This invention also provides an apparatus for measuring 
optoelectric properties of an organic light-emitting device 
(OLED). The apparatus comprises a platform, a goniome- 



ter, a three-axis moving device, a brightness detector and 
a computer. The goniometer is disposedon one side of the 
platform and an OLED is attached to the goniometer. The 
goniometer is capable of rotating and/or tilting so that 
the OLED can be oriented to any specified angle and incli- 
nation on command. The three-axis moving device is dis- 
posedon another side of the platform and the brightness 
detector is disposed on the three-axis moving device such 
that the brightness detector towards the OLED on the go- 
niometer. The three-axis moving device can be instructed 
to move forward or backward, up or down and left or right 
so that the brightness detector is brought to a position 
demanded. Therefore, by setting of the five axial move- 
ments in the three-axis moving device and the goniome- 
ter, various optoelectric properties of the OLED can be ac- 
curately measured. In addition, the computer, the go- 
niometer, the three-axis moving device and the bright- 
ness detector are linked together for controlling the rota- 
tion angle and the tilt angle of the goniometer and the lo- 
cation of the three-axis moving device. Furthermore, the 
data measured by the brightness detector are automati- 
cally fed into the computer. Inside the computer, some 
other operations on the data may be performed such as 



data processing, graph plotting or statistical sorting. The 
apparatus may also comprise an integrated sphere dis- 
posed on the three-axis moving device for providing a 
uniform brightness level in the surrounding. Hence, the 
brightness detector is able to measure the contrast ratio 
of the OLED and provide contrast measurement results. 
The apparatus may also include a power supply and a cur- 
rent driver. The power supply provides electric power to 
the OLED under the control of the computer. The current 
driver is linked to the power supply and the OLED so that 
the computer may drive the OLED to perform an OLED re- 
sponse time measurement under predetermined condi- 
tions. 

[0013] This invention also provides a method of using the afore- 
mentioned apparatus to measure the optoelectric proper- 
ties of an OLED. First, the computer instructs the power 
supply to provide necessary power for driving the OLED. 
Thereafter, the computer instructs the three-axis moving 
device to move to a designated location and the goniome- 
ter to rotate and/or tilt to a specified angle. The photo- 
detector disposed on the three-axis moving device is acti- 
vated to measure various optoelectric properties. The in- 
tegrated sphere is activated to provide a uniform bright- 



ness level in the surrounding. The photo-detector is again 
used to measure the contrast ratio of the OLED. Further- 
more, the computer also drives the OLED via the current 
driver so that an OLED response time measurement can be 
performed under a specified set of conditions. All the re- 
sults measured by the photo-detector are automatically 
sent to the computer and recorded. Inside the computer, 
the results are data-processed, plotted or statistically an- 
alyzed. 

[0014] Because all optoelectric property measurements of the 
OLED are carried out under full computer control, the 
measurement is fast and the measured results are highly 
trustworthy. Moreover, the apparatus requires only one 
alignment operation for OLED and all subsequent opto- 
electric properties measurements are automatic. Hence, 
considerable manpower is saved. 

[0015] it is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0016] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 



rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0017] pig. 1 is a sketch showing an apparatus for measuring the 
optoelectric properties of an OLED according to one pre- 
ferred embodiment of this invention. 

[0018] pig. 2 is a flow chart showing the steps for measuring the 
optoelectric properties of an OLED according to one pre- 
ferred embodiment of this invention. 
Detailed Description 

[0019] Reference will now be made in detail to the present pre- 
ferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like 
parts. 

[0020] Fig. 1 is a sketch showing an apparatus for measuring the 
optoelectric properties of an OLED according to one pre- 
ferred embodiment of this invention. As shown in Fig. 1, 
the apparatus for measuring the optoelectric properties of 
an OLEDcomprises a platform 100, a goniometer 102, a 
three-axis moving device 106, a photo-detector 108 and 



a computer 110. 

[0021] The goniometer 102 is disposedon one side of the plat- 
form 100 and an OLED 104 is attached to the goniometer 
102. The goniometer 102 is capable of rotating and/or 
tilting so that the OLED 104 can be oriented to any speci- 
fied angle and inclination on command. The OLED 104 is 
connected to a power supply 112. The power supply 112 
provides power to the OLED 104 so that the light-emitting 
mechanism within the OLED 104 is activated. 

[0022] The three-axis moving device 106 is disposed on another 
side of the platform 100 and the photo-detector 108 is 
disposed on the three-axis moving device 106 such that 
the photo-detector 108 toward the OLED 104 disposed on 
the goniometer 102. The photo-detector 108 is a bright- 
ness-measuring device, for example. The three-axis mov- 
ing device 106 can be instructed to move forward or 
backward (in the X direction), up or down (in the Y direc- 
tion) and left or right (in the Z direction) so that the 
photo-detector 108 on the three-axis moving device 106 
is brought to any position demanded. Therefore, by set- 
ting of the five axial movements in the three-axis moving 
device 106 and the goniometer 102, relative position be- 
tween the photo-detector 108 and the OLED 104 can be 



accurately controlled. Furthermore, the same data points 
can be obtained even if there is a change in the angular 
and/or positioning settings of the OLED 104. In other 
words, trustworthiness of the measured results is im- 
proved. 

[0023] The computer is linked to the goniometer 102, the three- 
axis moving device 106 and the photo-detector 108 for 
controlling the rotation and/or tilt angle of the goniome- 
ter 102 as well as the location of the three-axis moving 
device 106. The computer also takes in the measured data 
of the photo-detector 108 and performs some data pro- 
cessing, graph plotting or statistical analysis on the data 
automatically. 

[0024] pig. 2 is a flow chart showing the steps for measuring the 
optoelectric properties of an OLED according to one pre- 
ferred embodiment of this invention. As shown in Fig. 2, a 
computer instructs (step 200) a power supply 204 to pro- 
vide necessary power for driving an OLED 206 and re- 
motely controls the operation of the photo-sensor 208 
(step 202). Thereafter, the computer instructs the three- 
axis moving device to move to a designated location and 
the goniometer to rotate and/or tilt to a specified angle 
(step 210). The photo-detector disposed on the three- 



axis moving device is activated to measure various opto- 
electric properties. All the results measured by the photo- 
detector are automatically sent to the computer and 
recorded, and then the results are data-processed, plot- 
ted or statistically analyzed (step 212). 

[0025] | n addition, this invention may also incorporate an inte- 
grated sphere (not shown) on the three-axis moving de- 
vice 106 for providing a uniform brightness level in the 
surrounding space. Hence, the photo-detector 108 can be 
used to measure the contrast ratio of the OLED 104. 

[0026] Furthermore, this invention may also incorporate a current 
driver (not shown) connected to the power supply 112. 
After instructing the power supply 112 to provide power 
to the OLED 104, the computer drives the OLED through 
the current driver so that an OLED response time mea- 
surement can be performed under predetermined condi- 
tions. 

[0027] An example can be used to illustrate the method of mea- 
suring optoelectric properties of an OLED using the appa- 
ratus. 

[0028] | n the conventional method of measuring the optoelectric 
properties, the fixtures are set up and the photo-detector 
positioned manually. Since the disposing, alignment and 



calibration of 10 OLEDs take roughly 10 minutes and the 
same steps are repeated for each property measurement, 
measuring all the optoelectric properties of 10 OLEDs re- 
quires a total of about 200 minutes. Moreover, the opera- 
tors performing the measurement must remain on site 
throughout the period. 
[0029] | n this invention, all the positioning and angle settings are 
carried out automatically through the computer. Hence, 
the disposing, alignment and calibration of 10 OLEDs re- 
quire only 2 minutes. Furthermore, because the system 
carries out the measurement fully automatically, measur- 
ing all the optoelectric properties requires a total of about 
150 minutes. The operator only has to dispose OLED just 
once and does not have to watch over the apparatus all of 
the time. 

[0030] Accordingly, the apparatus and measuring method of this 
invention requires less manpower and time. Furthermore, 
with fully computerized control, the OLED is aligned and 
positioned accurately before any optoelectric property 
measurements. Hence, the measured results are very ac- 
curate and trustworthy. Moreover, unlike the conventional 
measuring method that requires an operator to move the 
OLED and the photo-detector from time to time, all the 



movements of the photo-detector and the OLED are con- 
trolled by the computer so that the operator only has to 
dispose the OLED once. Thus, industrial safety considera- 
tion of the operator is improved. 
[0031] | n summary, the advantages of this invention inludes: 1. 
All angular and positional settings are effective through 
the computer so that the measured data is high in consis- 
tency and precision. 2. The OLED has to be disposed and 
aligned by the operator just once. After that, the operator 
is free to leave the apparatus. Hence, manpower demand 
is smaller and the measurement is faster. 3. This inven- 
tion also permits the measurement of response time of 
the OLED. 

[0032] it w j|| De apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



